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1 
This invention relates to pumps, particularly to 
those known as slush pumps, and more especiall: 
to piston and piston rod constructions therefor. 
Slush pumps of the indicated character are 
commonly employed in the pumping of so-called 
drilling mud used in the drflling of deep wells, 
such as off wells. As modern drilling practices 
have developed off and gas wells have become 
deeper and deeper, and the loads imposed upon 
slnsh pumps in circulating drilling mud under 
steadily increasing hych-aulic heads have become 
greater and greater. As a consequence, it has 
become impossible in a great many instances fo 
retain the pistons on the piston rods by the means 
and methods conventionally employed, as illus- 15 
trated by threaded retaining nuts mounted upon 
the ends of the piston rods. Such piston rod ends 
are commonly slender and permit stretch. In 
addition, the shock loads which are applied dur- 
ing reciprocating operation to the threads by 20 
which the nuis are affixed cause loosening by 
wear at the threads and at the engaging faces 
tween the nuts and the pistons. The severity of 
these loads is apparent when it is realized that in 
the drilling of deep wells steam pressures in the 25 
order of 350 to 500 pounds are now common as 
against earlier requirements of 100 pounds and 
less. Also, pump diameters bave been increased 
from about 12 inches to about 20 inches, thus 
ft,,rther greatly increasing total loads imposed, 30 
which may run up fo a possible maximum of 
120,000 pounds. 
Another factor involved in the circulating of 
drilling mud in deep well drilling is found in the 
fact that as greater depths are reached in the 35 
drilling of the well, more circulating power is 
quired. Since the power of the prime mover 
carmot ordinarily be appreciably increased, the 
cross sectional area of the pistons is decreased, 
and liners of smaller internal diameter are suc- 40 
cessively employed to replace liners of larger in- 
ternal diameters. Such liner substitutions re- 
quire correspondingly smaller piston diameters. 
In view of the difficulties above outlined, it is 
one object of this invention to provide a piston 45 
and piston rod construction capable of withstand- 
ing the increasing shock loads currently imposed 
upon slush pump pistons and their rods, an in- 
cidental object being to avoid loosening of the 
pistons on their rods and to avoid detachment of 50 
the pistons from their rods because of thread 
wear or stripping. 
Anotheï object of the invention is to provide a 
piston and piston rod construction wherein a pis- 
ton rod of adequate size and strength is substan 
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tially integrally bound to piston means which 
carry the usual sealing ring assembly comprising 
heavy rubber packing rings. 
Still another object of the invention is to pro 
vide a slush pump piston construction such that 
effective piston diameters may be easily increased 
or decreased according to pumping requirements, 
and a kindred object of the invention is to provide 
a piston construction which may be easily assem- 
bled and disassembled as may be required,either 
for the purpose of change in piston size or for the 
purpose of replacing worn parts. 
Other objects and various features of the in- 
vention will become apparent to those skflled, in 
this art upon reference to the accompanying 
drawing and-the following specification wherein 
one embodiment of the invention is presented y 
way of illustration. 
ïn the drawing: 
Fig. 1 is a perspective view of a piston con- 
structed and-mounted upon a piston rod .in ac- 
cordance with this invention; 
Fig, 2 is a longitudinal section through the pis- 
ton and piston rod assembly shown.in Fig.l; and 
Fig. 3 is an end view of the assembly. 
As best seen in Fig. 2, an-elongated-piston rod 
@ carries at one end threads 6 for attachment to 
power means by which the rod and its piston.arer 
reciprocated. The piston-carrying end of the-rod 
is reduced somewhat fo provide an annular shoul: 
der @ and to yield a reduced cylindrical piston- 
carrying portion I@ upon which there is rigidlY 
and permanently secured a sleeve 12 of somewhat. 
larger diameter than.that of the main length .of 
the piston rod . -ïe securing of the sleeve. 
is accomplished by shrinking the saine npon .the. 
reduced rod portion I in a manner well known 
in the metal working industry. For some uses 
is additionally important that a positive and per- 
manent joint between the rod and the sleeve 
be further assured, and this may be accomplished 
by weldings I adjacent the shoulder 8 and at the 
outer end of the rod portion 10 as illustrated.. 
Preferably, however, the inner end of the rod por- 
tion I  and the corresponding end of the sleeve 
are provided with cooperating threads 14 for a 
short distance, such as about ten fo twenty per: 
cent of their length or for a distance of about one 
to one and one-half inches of an eight inch rod. 
portion I. With such short threads 14, the ex- 
panded hot sleeve I, when being, app!ied rnay 
be readily threaded into place belote the shrink- 
age required by the operation occurs. When such 
treads 14 are employed, the weldings.l are 
se]dom used. By means of such shrunk fit the 
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sleeve 12 becomes in effect a substantially in- 
tegral portion of the piston rod  slnd its end por- 
tion 0, so that, regardless of strains applied, the 
sleeve 2 will hot become loose upon or be sepa- 
rated from the end portion  of the rod. Thus 
the rod 6, the end portion , and the sleeve 
constitute effectively a one-piece piston rod truc- 
ture which carries the piston parts next te be de- 
scribed. 
The sleeve 2 is provided at ifs middle with an 
annular integral hub 5 whose-diameter is sub- 
stantially the diameter of the smallest pump ]iner 
in which the piston will be Used. Thi hub 
eonstitutes a thrust-receiving fla-nge or annul.a 
rib,-and it provides on its opposie sides annu]ar 
radially extending wal!s 6 against which are 
received two opposed sealing-]:ing asemblies, 
spaced as fllustrated, by the hub 5. Thus, the 
sleeve 2 and the hub 5 provide a piston body 
te carry the sealing assemblies. Each assembly 
comprises a heavy rubber sealing ring or piston 
ring 2@ of a general configuration commonly em- 
ployed on slush pump pistons and more gener- 
ally known in the trade assembly as a «rubber." 
Each ring 2@ is provided with a conventionally 
flared annuar rim 2! on ifs working face, such 
riz 2 ! being compressible within the pump cylin- 
der or ïiner fo produce the required pumping 
seal. According fo the present construction, each 
piston ring 20 bears against a backing plate 
apertured to pass over the sleeve |2 and pro- 
viding a wall 25 whose inward armular portion 
is rigidly lound against the corresp0nding radial 
wall H} of he hub 5. Each piston ring  and 
its backing plate 2 are bound in the operative 
pOsitiOn fl!ustráted by means of an elongated 
anchoring nut 21 which is. mounted upon the 
sleeve 2 through the medium of threads 25, the 
respective packing ring 20 having its face oppo- 
site from the backing plate  engagd 'by a 
concaw-e retainer plate 6 of sufficiently smaller 
diameter not to interfere with the functioning 
of the rira 2! of the respective piston ring . 
As fllustrated, the internal diameter of each back- 
ing plate 22 is Substantially the external diame- 
ter of the sleeve 2 at the ends of the respective 
thrëads 26, whereas the inner diameter of each 
pion ring 0 is somewhat greater in order to 
receive a reduced diameter extension  of 
anchoring nut -. The extension 2 thus pro- 
vides an outer cylindrcal surface 2 which re- 
ceives the inner cylindrical wall of the adjacent 
r.ubber piston ring 2 and also receives the 
nermostedge of the respective retainer plate -. 
The retainer plate 6 is in each instance bound 
against the piston ring 20 by a sloping shoulder 
28 formed by the portion of greatest diameter of 
th anchoring nut 2. The angularity of the 
shoulder 8 is commonly in the order of 20 to 25 
degrees with respect to the corresponding radius. 
For th purpose of positively binding each 
backing plate 22, the inner end of the extension 
24 Of the respective nut 24 is beveled at an 
angle of about 45 degrees te proide a beveled 
thrust shoulder  which binds against a cor- 
respondingly pitched face 3 . formed on the adja- 
cent portion of the backing plate 22. If deemed 
desirable, such backing plate may be packed 
against passage of fluid between it and the hub 
; this béing accomplished, for example, by bev- 
eling is inner portion opposite the face $! so 
as to provide a small annular pocket $2 in which 
is iocated a .circular rubber packing ring $3 which 
may be of circular cross section and is compressed 
into packing form as the plate 2 is forced inte 

599,08 
the operative position illustrated. At the saine 
rime, sand which is contained in the fluid being 
pumped and which works past the piston rings 
is successfully trapped in the annular space pro- 
5 vided between the backing plates 22 and lying 
radially outside the hub 15, in all instances where 
the plates  re of larger operaing dimeter 
than the diameter of the hub 5. Thus, if is 
desirable in all slush pump installations to em- 
0 ploy backing plates 2 and piston rings 20 of 
mterially greater gameter than the diameter of 
the hub 5  whëreby to establish such annular 
snd-collecting space. It bas been ïound that 
the functioning of-this annu]ar space to trap the 
1.5 sand whîch voks.past the piston rings 20 very 
greatly redffces wear upon the piston rings 
th backiug plates22 and the walls of the cylin- 
der in which the piston operates, thereby very 
greatly prolonging the lire of these portibns of 
2o the equipment. 
For the purpose Of locating the anchorlng nuts 
- in operative position, egch may be provided 
with a flber lcck:ng ring5 seated in an internal 
annular gro6ve- ç adjacent the outer end of the 
25 nut 24, whereby threads will be eut in the fiber 
ring $ as if is turned ïnto operative position. 
In ortier t0 insure furtheragainst loosening of the 
anchoring nuts24 dUring use, each is provided 
with an annular, rhin integral rira ] adjacent 
0 the oUtermost end portion of the sleeve 12, this 
rira being formed by cutting an nnular grove 
in the end of the respective nut 2. To cooper- 
ate with pori0ns of thè rim , djacent portions 
of the end of the Slceve 2 are-provtded wïth 
5 notches  iri each of which, when the respective 
nut 24 is SCrëiéd-into ifs operative position, a 
detent a is formed by striking the adja-cent 
portion of the rira- $ With a) punch, the metal 
thus :beîn depessed ïs illustrated. Such de- 
40 tents may pr0vïde at 0nly one position or at 
.plurálity of p0sitîons as reqaïred . By lifting 
the detent a with a too when it is desired to 
rem0ve the nut 24', the rempective notch 0 wfil 
be freed. ThîS form of loeating means has the 
45 advantage 6f being formed with the nut turned 
up in its tightest position, regardless of the loca- 
tion of Sny portion of the rira  and any par- 
ticular notch 
In empl-oyig ttïe piston and piston rod con- 
50 struction of the present invention, as will be ap- 
parent, a piston assembly may be built up of any 
required diameter greater than the minimum 
diameter defined by the hub 5. Such piston di- 
ameter will be determined by the diameter of the 
55 backing plates 22 and the rubber piston rings 
When the pal'ts 20, 22 and 26 are positioned upon 
the respectiveend of the sleeve 2, the respective 
backing plate being against the hub 5, an an- 
choring nut 24 is readily turned up so that 
60 beveled thrust shoulder  engages the beveled 
facê $ on the respective backing plate 22 nd 
binds the latter against the adjacent radial wall 
6 of the hub 15. The beveled thrust shoulder 
$ serres positively to center the respective ïoack- 
65 ing plate 2, even though the diameter of the 
opening in the respective plate 22 might be 
slightly greater than the diameter of the sleeve 
2 at this location. During the same operation 
the beveled shoulder 28 engages the respective 
70 retainer plate 2 so that it compresses to any 
required extent the rubber retaining ring 20. A 
detent $a is then projected into one of the 
notches 40 through the application of a punch 
or similar offsetting tool to the adjacent portion 
75 of the rira . The saine operations are per-- 



formed at b0tend. 6fthe.piston. By reason Of 
the described type of construction, the rubber 
ptstori rings O,  the backing plates .22 and the 
concave retaner plates 25 arë readily renewed 
or replacëd.with parts of different diameters, as 
bas previouily been indicated, trie diameter of 
the hub ! § bëing no larger trian the diameter of 
the smalleSt piston fo be employed. The two 
sealing rng assemblies arranged as shown pro 
vide for normal reciprocating pump operàtions, 
the leading flared rim 2 ! in each instance hug- 
gingïthe cyltnder or liner walls of the pump ac- 
0rding to conVentional practice,   
It lS to be .particularly noted that all .thrust 
occasioned bY movement of trie. pump .r0d in 
botri directiohs of reciirocation is taken  by the 
hub ! §,:and.:transmitted thence to the sleeve ! 2, 
sucri thrust having been received by the hUb 
from tlïe backing ïlates 22. Thus, trie threads 
2 ï.re never required to take any great strain, 
lnasmuch  as they have to resist only the trail- 
ing forces, a:nd these are inConsequential as com- 
pared with the pumping loads and strains. The 
shrinki .ng Of the sleeve 12 upon the reduced pis- 
ton-arrying portion of the rod, together with 
the weldingS 13 or threads !4, positively prevent 
any dislodgment of the sleeve 2 with respect fo 
the piston rod § and its end portion l O. Thus, 
the joint between, the piston assembly and the 
piiton r0d § ls permanent and not subject fo 
wear, no difficulties being encountered under 
loads, within the capacity of trie r0d § and 
attachment by the threads $ te theprime mover. 
tvurther, in view of the increased diameter of 
the sleeve 12where the threads 2§ are provlded, 
and alsoin view of the elongatlon of the anchor- 
ing nuts 24, wear and.loosening of the nuts 24 at 
the .threads 2§ may. be entlrely eliminated. The 
flber -locking rlngs 3§ and the detents 31 th0r- 
oughly insue agatnst backlng-up of the nuts 24. 
Wear of the rubber sealing rings andthe.back- 
tng plate.22 is cured by easy replacement of the 
parts as heretofore described. 
Slnce variations of the invention herein dis- 
closed will, no doubt, occur. te others sktlled in 
this art,' it iS intended to cover all modifications 
which fall within the scope of the clatms.  
I claim as my invention: " 
1. In c0mbinatlon in a piston rod and piston 
structure: a relatively elongated piston rod; 
body mëmbër rigidly and permanently secured to 
and directly upon one end of said rod substan- 
tially thr0hghout the entire length of said body 
member by means of a welded, threaded, shrunk 
fit; and an *nnular hub rlgidly and permanntly 
secured to said body membe and adapted to re- 
ceive piston forming means agalnst sald hub. 
2. In combination in a piston structure: a 
piston sleeve adalpd to be secured to one end Of 
a piston rod; an annular/lange rigidly and per- 
manently secured to said piston sleeve; a back- 
ingpiate adapted to te postioned against said 
/lange; sealing means adapted to be disposed 
against sald plate and tu seal said piston in a 
cylinder; and means for remova:bly binding said 
plate andSealing means against said /lange, 
whereby thrust upon said sealing means and plate 
ls received by said/lange and transmitted thereby 
to said sleeve and r0d, said sleev e being provided 
with-thr.ads, and said binding means including a 
nut  threaded .on the threads of .said Slêeve; he 
outer end of said nut belng provided with a rhin 
rim adjacent said sleeve .and the adjacent outer 
end Of said sleeve being provided witl a notch 
intowhich a portion of-said rhin rim may be de- 
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pressed to lock said nut against rotation on $aid 
sleeve. 
-3.In combination in a piston rod and piston 
structure: a piston rod; a piston Sleeve rigidly 
5 and permanently secured to one end of said rod; 
an annuiar radially extending rib rigidly and per- 
manently attached to an intermediate portion of 
said sleéve member and providing annular seats 
atits opposite side; rigid backing plates respec- 
10 tively poæitionedagainst said seats; sealing means 
respectively positioned against said backing 
plates and adapted to seal the piston in a cylinder 
during reciprocation therein, said backing plates 
and sealing means having greater external di- 
15 ameters than the external diameter of said an- 
nular rib, and providing a trap space around Sald 
rib and between said rigid backing plates; and 
means for removably binding said plates and 
sealing means in said seats, whereby thrust upon 
20 sald sealing means and backing plates is received 
by said annular rib upon reciprocation in either 
direction and such thrust is transmitted through 
said sleeve and rod, each of said means for bind- 
ing said plates and sealing means against their 
25 seats being an elongated nut having a reduced 
portion passing centrally through said sealing 
means, the inner reduced end of each of said 
nuis bearing against the respective backing plate 
to bind the latter against said annular rib. 
3o 4. A combination as in claim 3 wherein the 
0utér end of each nut is headed and Provides a 
shoulder for binding ifs sealing means in oper- 
ative position against the respective backing 
plate, a retainer plate being disposed about the 
35 reduced portion f each nut and held by the re- 
spective nut head against the respective sealing 
means. 
5. In combination in a piston and piston rod 
structure: a piston rod; a sleeve member rigidly 
4O and permanently secured upon the end of said 
rod, the other end of said rod being adapted to be 
attached to means for reciprocating said struc- 
ture; an annular rib rigidly and permanently 
connected to said sleeve member and providing 
45 at one side a seat; a rigid backing plate positioned 
against said seat; sealing means posttioned 
against said backing plate and adapted to seal 
the piston in a cylinder; and means removably 
binding said backing plate and sealing means in 
5O said seat whereby thrust upon said sealing means 
and said plate is received by said rib, said back- 
ing plate and sealing means having greater ex- 
ternal diameter than the external diameter of 
said annular rib, said rib accommodating back- 
55 ing plates and sealing.means of varying diameters 
for use in cylinders of varying diameters, said 
binding means including elongated nut means 
carried by said sleeve member and having a re- 
duced portion projecting axially within and 
60 through said sealing means and bearing against 
said backing plate, thereby binding said backing 
plate uponsaid seat of said annular rib. 
6. In combination in a piston structure: a 
sleeve member adapted to be secured upon one 
65 end of a piston rod; an annular rib rigidiy and 
permanently connected to a middle portion of 
said sleeve member and providing at each side 
a seat; a rigid backing plate positioned against 
each seat; annular sealing means positioned 
7O against each backing plate, such backing plates 
and sealing mans having substantially .greater 
external diameters thansaid rib and thereby 
providing an armular space between said plates, 
and said-backing plates Supporting the annular 
75 portions of said sealing means extending beyond 
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beFond said seats ein tleaded exrna,d 
haing:malter externa dimesç.n he,dn- 
terna ameters/of:si :n»ar $ling-mens; 
nd elongtd-uts :threddlyïm0unteduP on 
Said exnlly. :hreaged,.pertio:.o-.saidçleeve 
member: and- h ajng" te: sufaces: extedDg 
uithin_nd: fricticntly:ngaging.:theine::cn- 
drical«lls/of (sàid :nular 
.mts:::begrovded :tL/deà.poyiçnswhse 10 
etenal umetersáare less:than::the-/dimeers 
of-aid )backg-platea nd .sealingmeans. 
  7»A:combinationas::.:C!im 6:i-nctdig:e- 
tainer-,ptates held ,by :the:headd :por-tiosOf 
reec[ve nuis :agt-the. djcntçedso he 
respectiva.-annuIamsealin$ :means, 
pla£es::being ;disposed::aond:aid-=0ute s:faces 
of:.said.nU, and -uid«.e.tair:ptes hayigaex- 
.tenal dieters  geatmî-tha :h¢ 
ame£er:of said,rib:aad-somehat;[ess:$hni.he 0 
eterna[ oeameterC.f  therespective:seigmean s. 
 8: A combation :as-in,claire 6. wheve=t-hç:n- 
ner:en of,said nutsand- the:ïiermost-,walls of 
 said-backin ptas:re concentricatlF&eelCoE:to 
center ;suid backin-plat-.and :to 
 gainst their seats ,on said:utar.rib. 
9. A, combination s in cl!m 6./inclu4i::pack- 
ing -mes,:disposed between,beveled; iermost 
portionsofsaidbcking:lates a-nd 4he-jointbe- 
-twee  sui5 rib .and sleeve-member. 
. t0 .E-combination:: .u pisn,.ro4 strueture; 
annula rib rigidly andpermnently connecd 
said,-pisn od,-strucure and- prodingïat--one 
side»a: seat;.:e a-:igid.:backing ,plate <positioed 
agaist,said zseat ; :annular:,seuling .:means:posi - 
-tioed against said  bacing plate -and su-pord 
by said backing plate, a portion of said rod-struc- 
ture beyond -said-seat being-threaded::xternally 
and having a, smallm» exteal-dameter-thant-he 
internal-diamete'osaid.aular selg-means; 
,and an elongated nut -trgedly motmtd;uP on 
,said,:externaly- :threade. portion -- of said/rod 
.structure -and:-extending «through: :said«çseuling 
-means-.in eagement-- with. t-he .itna.Lnular 
¢v1t -thereof-(said nut=being rovide4-,with çmens 45 
for-retentio. of-said seing meurs. 
- ,!1,= A mbination asdn claire 19 wherein 
-etongated-nut-extends into engagemen.with sd 
rgidbacking =pte-an-binds said bcin-plate 
:up0n-:said/seat against.saidannular rib. 50 
-.-12: A combinatiomas:4,claim 1Owherein:-the 
. engagg portionsof-said«backing pluie and: en- 
-gated:nut re -re!atively: inclined- tae»ter, fsid 
backlng plate. 
-13: A--combinat!on:-as ;in: çlai-:10 :dnç!ding :55 
:pckig :means -d-iss:. betv«en -spaced:er- 
-mos portion-of sa:d-buci-ng-p!ate 
the -j oint-.therebeween. 
 14..In combination: a,pistenTodstructue:: an 
-au!ar flangerigidly ndpermanentlY-secured-to 60 
-said:r0d-structure; a -ckig plate adapted .e 
positicned:against :saidç::.flange ;:. sçaling;« means 
a4pted-.to b-disposed ugainst aid.:plate_and fo 
eguge-the xalls of a/cylinder: -nd-zmeans:-for 
remoabl binding said plate-and:sealing:m- : 65 
i#.sid .flge, whmby::hust:upooe.sid 
:sealingmeans andplate is:received.bY)said,flae 
and:,trarmitted- thereby: to -said :rod structure, 
said rodïstructure being oided- w!th 
-ad-sid.:binding mea,, inclu.ing a :u thçeed : .70 

n'r.:r..aY, :be: depressecl::toe:lo, clsaid:.Xu ginst 
:!._:!n ¢ombinti0n; ç,pistoa: r0 stzuctu:a.n 
nntar ri gidly,Rndpermanenly.coneeff, 
aid=.0d::structure ad. :provding ".t oneide 
seaU: a/rigid bk%Dg)plate.positonedgRissaid 
:Seat; s!ing.mens positioned« agaist::saidack- 
n plate nd adaptCd-to:ng.ge cylinde,,:wal!s; 
- men removably bindig:id-bcng»iate 
,and: :eaing::mea.:-n.:..said-.seat,, wherby,::tbrst 
,uo iseaingmans .and-ad,p!t is»recewed 
by=sRid. :ib; said-backg.plate:an 
having greater çxternal- etrs.than he-ex- 
.tezal ameter _of: id ,annulur:rib;-said 
ç.ommodti-ng- bcking .p!aes::and 
of::vagdiametrs:fo: sin:cylin.ders:of: Vzy- 
,tongted,:nt :mens:czrid-: by,said:S$rqt:ure 
:and::havng reduced, p0rt0n .r0jectng:.lly 
,ihi nd.:thr0ugh: sid. sealing:mes:adh¢ar - 
ing-gitid-:bcking--lte; the.rb 
sid»bking, ptate ,upon said, seat of«said nnutar 
rib: 
an:.aular -rally extending.rib-igi],and 
permanently: attached, to,.:an intermediter- 
,ton of:said rod structe-and providg 
" seats ai: ifs oppesite ,sides; - rigid bac-ng  ls 
respectively positioned-against saidsea:s, ealng 
30 mea -- rspectively positioned: agait, 
 plates and-apted fo seal the pston-in a yli-nder 
during-reciprocation therein».said-:bckl.n pltes 
and,:sealing ,-means having, greater: exterat:oe- 
ameters, than.-the -external' diamete- of 
,nula,r:rib, :.nd .providing a-trap: space around: Sid 
-rib- and between sa:d,- zig:al, backing plat¢s: 
:mensf:fo-:movablF: ,binding ; said_.ptates:: 
sealing -mens in said«seats;çwhereby hmstn 
said .sealing<:means -and=: backing.: ptates:) isr:,re- 
ceied-by said annular,, rib :ponreciRroc.ationin 
 either «drecton-- and -such ,.thrust is  transmitted 
-thr0ugh-saidrod-strucure, each=means-ïor ,bind- 
ing said plates and.seali,ng::me agaj:nstçheir 
sea-:being an elongad nuthag a reduc 
-port0n. passg- centraHy throUgh::sàid- sea-li 
:means/-the ,inner-reduced end::said' nut«brg 
agait: the. rpective :backg ptate -to.bind .the 
latter agast said annr: rib. 
1, A -combinationaa in) claire -16 wheoein. £he 
outer:endçof-:each-nut is hededand pmvides 
shoulder for. binding - ifs :se!ing ,me.:,in-oper- 
aride-position aginst the respectivebCking:pl, 
a.retainer platebeing: disposed about:e-eduoed 
-pri0n :of :eh. nut :and ,held, by £he :rctive 
nut .hdgainst -theespective(seling- mens. 
: =18:. In:combination: a,pisn, rod structure=-an 
annulaz ri rigidl.y and.permnntly coected,to 
a middlportion of-saidpiston: rod-structure.and 
-:prod$ng- af 'ach side , seat;- a-. rigid«backing 
platepesitioed againsteachoeat-; annulav.seal- 
ng-means:pesiti0ned.against-/eacb:bckng-plate, 
chççbcg-plates and sealing:-mans:ag 
. substantially,:greater ,external- dameters-than 
sid rid, and:,thereby provioEng:.an-nula:space 
between,said=:plates, and said bcking :ples-up- 
porting -- the .annular. portions :oL -sid seling 
. mes ,extendg bey0nd- said. zib,: th e.çoztinsof 
 said -rod., :structure. beyond  -said..seats, beg 
-threaded .externally and ,haing- smaller ,external 
,ameters, than= the,internaL diameters:of 

on.. the threads .of.,.said .r0d strcture:.the outer ,.annular»sealing.-means  .el0ngat.ed :,nuts:th.read- 
end:of said nut bei.ng proded,:with a !thim.tim »edly ,mounted-upon.said exernal.ly threaded:por- 
adjacent- said .rod-structu.re;.and :the,, adjae-ent .,tions =of,,said rod stucture,- and hang. outer 
outer end, of said rod structure being- proided surfaces extending within and frictions, lly:engg- 
w-ith a .notch-into hich. ,.portion. of, said-.thin -75 ,irig,: he: inner, cy!indricat, walls of sa:dr annutar 
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sealing means, said buts ,being provided with 
headed portions whose external diameters are 
less than the diameters of said backing plates and 
seallng means; and retatner plates held by the 
headed portions of the respective nut against the 
adjacent ends of the respective annular sealing 
means, said retainer plates being disposed around 
said outer surfaces of said nuts, and said retainer 
plates havlng external diameters greater than the 
external diameter of said rib and somewhat le,s 
than the external diameter of the respective seal- 
ing means. 
19. In cornbinaton: a piston rod structure; an 
annular rib rtgidly and permanently connected to 
a mlddle portion of said piston rod structure and 
providlng at each side a seat; a rigid backing 
plate positioned against each seat; annular seal- 
ing-means poSittoned against each backing plate, 
such backing plates and sealing means having 
substantially greater external diameters than 
said rib and thereby providtng an annular space 
between said plates, and said backing plates sup- 
portlng the annular portions of said sealing 
means extending beyond said rib, the portions of 
said rod structure beyond said seats betng 
threaded externally and having smaller external 
diameters than the internal diameters of said 
annular sealtng means; and elongated nuts 
threadedly mounted upon said externally thread- 
ed portions of said rod structure, and havhg 
outer surfaces extending within and frictionally 
engaging the inner cylindrical walls of said an- 
nular sealtng means, said nut being provided 
with headed portions whose external diameters 
are less than the diameters of said backing plates 
and sealing means, the inner ends of said nut 
and the innermost walls of said backing plates 
being concentricaLly beveled to center said back- 
ing plates and to force them against their seat 
on said annular rib. 
20. In combinatton: a piston rod structure; an 
annular rib rigidly and permanently connected 
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to a middle portion of said piston rod structure 
and providing at each side a seat; a rigid back- 
ing plate positioned against each seat; annular 
sealing means positioned against each backing 
5 plate, such backing plates and sealing lneans hav- 
lng substantially greater external diameters than 
 said rib and thereby providlng an annular space 
between said plates, and said backing plates sup- 
porting the annular portions of said sealing 
10 means extendlng beyond said rib, the portions of 
said rod structure beyond said seats being 
threaded externally and having smaller external 
diameters than the lnternal diameters of said 
. annular sealing means; elongated nut threadedly 
15 mounted uponsaid externally threaded portions 
of said rod Stïmcture, and having outer surfaces 
extendlng within and frlconally engaging the 
inner cylindrical walls of said annular sealing 
means, said nut betng provided with headed lor- 
2O tions whose external diameters are less than the 
diameters of said backing plates and sealing 
means; and packing means disposed between 
beveled innermost portions of said backing plates 
and the joints between said rib and rod struc- 
25 ture. 
GEORGE C. WELLS. 
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